Deorphanisation of G protein-coupled receptors: A tool to provide new insights in nervous system pathophysiology and new targets for psycho-active drugs.
G protein-coupled receptors represent the largest family of membrane receptors translating extracellular into intracellular signals. Endogenous ligands for these receptors range from physical stimuli (e.g., light and odorants) to ions and chemical transmitters, such as "classical" biogenic amines, nucleotides and peptides. Some of these receptors are pathologically altered in neurodegenerative and psychiatric diseases and indeed represent the target for a variety of already marketed psycho-active drugs. With the publication of the human genome, it has become evident that there still are many "orphan" G protein-coupled receptors, i.e., receptors responding to yet-unidentified endogenous ligands. A large amount of these receptors are expressed in nervous tissues, but, apart from their molecular structure, we have no information concerning their physiological roles and alterations in disease states. In this review, we summarise the advancements and pitfalls of the strategies that have been exploited in recent years to "deorphanise" some of these receptors. We also show how, in some cases, this deorphanisation process has resulted in the identification of new potential targets for drug development as well as in the discovery of previously unknown neurotransmitters, including bioactive peptides and substances that had been merely known as metabolic intermediates. We envisage that the deorphanisation of the remaining orphan G protein-coupled receptors will further advance our knowledge of nervous system pathophysiology and unveil additional targets for new therapeutic approaches to human diseases, including psychosis, depression, anxiety, pain and aging-associated neurodegenerative disorders.